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(5) Coupling for interconnecting pipe sections, and pipe section for well drilling operations 

© Screw thread couplings for pipe sections in well drilling 
operations are provided with locking shoulders (V) for lock- 
ing the couplings against loosening due to impacts exerted 
thereon. The shoulders co-operate with means for guiding 
the locking shoulders {V) to their locking position at the end 
of the coupling operation. 
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COUPLING FOR INTERCONNECTING PIPE SECTIONS, AND 
PIPE SECTION FOR WELL DRILLING OPERATIONS 



The invention relates to a coupling for interconnecting pipe 
sections for well drilling operations, and in particular to a 
coupling comprising a pin element and a "box element with longi- 
tudinal axes, the elements "being provided with co-operating 
conical screw threads. Furthermore, the invention relates to a 
pipe section provided with a pin element and a "box element with 
conical screw threads for co-operation with a "box element and a 
pin element, respectively, of adjacent pipe sections. 

The pipe strings as applied in well drilling operations 
usually consist of a plurality of pipe sections connected together 
in an end-to-end relationship t>y the above-mentioned type of screw 
thread couplings. Such pipe strings are often subjected to large 
axial and/or lateral impacts. Large axial impacts, for example, 
will happen to a conductor string when this string is driven into 
a subterranean formation "by means of a pile driver. Wave motions, 
for example, may cause large lateral impacts on marine conductor 
strings. The known conical screw thread couplings, however, are 
not resistant to large impacts, since such impacts cause un- 
screwing and therefore leakage of such couplings and often damage 
thereof. 

An object of the present invention is to provide a coupling 
of the above-mentioned type, which is secured against loosening 
due to large impacts exerted thereon. Another object of the 
invention is to provide pipe sections which may be coupled 
together without the risk of working loose due to impacts. 

The coupling according to the invention is characterized in 
that the pin element and the box element are provided with annular 
locking shoulders and guiding means adjoining these shoulders, the 
shoulders locking the coupling in the coupled position thereof, and 
the guiding means co-operating with one another when the elements 
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are screwed to coupling position to displace the locking shoulders 
relatively to each other in substantially radial direction vith 
rerpect to the longitudinal axes of the elements, thereby allowing 
the locking shoulders to pass each other to the locking position 
thereof. 

The pipe section according to the invention is at the ends 
thereof provided with a pin element and a box element of the 
coupling according to the invention. 

The locking shoulders may be arranged in various ways in 
order to effectively lock the coupling against loosening thereof 
when subjected to impacts. In one arrangement, the locking 
shoulders are so shaped that the coupling can te broken by applying 
a predetermined torque thereon. However, when impacts are acting 
on the coupling, the shoulders remain in the locking position 
thereof, thereby preventing the coupling from working loose. In 
another arrangement the locking shoulders are arranged such that 
the coupling, once in the coupled position, is closed for ever 
and cannot be broken or unscrewed by applying torque thereon. 

The invention will now be described by way of example in more 
detail with reference to the embodiments thereof shown in the 
drawings. 

Figure 1 shows schematically a side view of a pipe section 
provided with coupling elements according to the invention. 

Figure 2 shows a longitudinal section of a coupling ac- 
cording to the invention. 

Figure 3 shows detail III of Figure 2 on a larger scale. 

Figure k shows an alternative of Figure 2. 

Figure 5 shows detail V of Figure U. 

Figure 6 shows cross section VI-VI of the coupling shown in 

Figure U. - 

It will be appreciated that identical elements shown in the 
figures are indicated by identical reference numbers. 

As shown in Figure 1, pipe section 1 having a throughbore 2 
is provided with a pin element 3 and a box element k. The elements 
3 and h are provided with conical screw threads 5 and 6, 
respectively, for co-operation with adjoining identical pipe 
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sections (not shown) . 

Figure 2 shows pin element 3 of Figure 1 on a larger scale 
and in coupled position with a box element 7 of an adjoining pipe 
section 8. Box element 7 is provided with a conical screw thread 9 
and with an end shoulder 10 carrying an annular sealing ring 18, 
the shoulder and ring co-operating with an end shoulder 11 of the 
pin element 3 in the shown coupled position. As shown in Figure 3 
(which shows detail III of Figure 2 on a larger scale), pin 
element 3 is provided with an annular locking shoulder 12 
arranged "between the pin screw thread 5 and the free end 13 of pin 
element 3- Locking shoulder 12 co-operates in the shown coupled 
position with an annular locking shoulder arranged on the box 
element 7. The locking shoulders 12 and 1U are conically shaped 
and are each formed by part of the surface of a cone having an apex 
with an angle a (see Figure 2) positioned on the coinciding 
longitudinal axes A-A of the pin and box elements, and pointing away 
from the free end 13 of the pin element 3 in the shown coupled 
position. In Figure 3, the width of the overlapping part of the 
locking shoulders 12 and 1U in the coupled position is indicated 
by "w". 

The locking shoulders 12 and 1U adjoin guiding means 15 and 
16, respectively. These guiding means 15 and 16 are conically 
shaped and are each formed by part of the surface of a cone having 
an apex (not shown) on the coinciding longitudinal axes A-A of the 
coupled pin and box elements. 

The inner wall of pin element 3 is furthermore provided with 
an annular groove 17 that allows flexion of the guiding means 15 
as will be explained in more detail hereinafter. 

The operation of the coupling as shown in Figures 2 and 3 
will now be described. 

For making up the coupling, the pin element 3 is stabbed into 
the box element 7 until the lover end of screw thread 5 o. the pin 
element 3 engages screw thread 9 of the box element 7 S whereupon 
the pin element 3 is rotated to screw the elements 3 and 7 
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together. When the guiding surface 15 of pin element 3 contacts 
guiding surface 16, further rotation vill cause guiding surface 15 
and consequently locking shoulder 12 to flex inwardly for passing 
through the "bore of the guiding surface 16 of the hox element 7. 
This inward flexion is enabled by the presence of annular 
groove 17- 

After the locking shoulder 12 has passed through the bore of 
the guiding surface 16 and locking shoulder 1U, locking shoulder 
12 and guiding surface 15 retain their original position, in which 
position the shoulder 12 mates with the locking shoulder 1^. The 
end shoulders 10 and 11 are so arranged that as soon as the locking 
shoulder 12 comes in contact with the locking shoulder 1U, the end 
shoulders 10 and 11 will engage each other tightly, in which 
position sealing ring 18 will avoid leakage of the coupling. 

In the embodiment of the coupling shown in Figures 2 and 3 9 
the apex angle of the conically shaped locking shoulders 12 and 1U 
is so chosen that the coupling is locked against loosening by 
impacts exerted thereon, but can still be broken (if required) by 
exerting a predetermined torque on one of the elements (such as 
the pin element) whilst tie other element is held against rotation. 
The conical screw thread 5 will then exert an upwardly directed 
force on the locking shoulder 12 of the pin element 3. Bue to the 
conical shape of the locking shoulders 12 and 1U, this upwardly 
directed force will cause locking shoulder 12 to slide over locking 
shoulder 1*1 whereby the shoulder 12 and the adjoining guiding 
surface 15 are flexed inwardly with respect to the bore of the pin 
element. On continued exertion of the torque on the pin element, 
shoulder 12 and guiding surface 15 vill pass through the bore of 
the conically shaped guiding surface 16 of the box element 7 and 
subsequently through the conical screw thread 9 of- the box element 
7, thereby leaving the box element 7- 

Figures U-6 show an alternative of tie coupling shown in 
Figures 2 and 3- This alternative embodiment of the invention is 
provided with a number of slits 20, instead of with the annular 
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groove 17 as shown in Figures 2 and 3. The slits 20 are so arranged 
that they divide the lower end of pin element 3 into a number of 
extensions 21 each carrying part of the locking shoulder 12 and 
part of guiding surface 15 of the pin element 3- The slits 20 
run substantially parallel to the longitudinal axis A-A of the 
pin element 3, and pass through the locking shoulder 12 thereof, 
thereby allowing the guiding surface 15 and locking shoulder 12 

-to flex inwardly for passing over the guiding surface 16 during 

the coupling or uncoupling operation, which takes place in the 
same manner as described with reference to the coupling shown 
in Figures 2 and 3. 

It will be appreciated that in the shown couplings the apex 
angle a may be chosen from a wide range of apex angles to obtain 
locking of the coupling against impacts but simultaneously 
allowing breaking of the coupling by exerting a predetermined 
torque thereon. A suitable range of apex angles a is between 50 
and 150 degrees - 

By arranging the locking shoulders 12 and U in a plane sub- 
stantially perpendicular to the central axis A-A, a coupling is 
obtained which, in the coupled position, is closed for ever, and 
cannot be broken by exerting torque thereon. When trying to break 
such a coupling by exerting torque thereon the force exerted by 
the screw threads on the locking shoulder of the pin element has 
no component along that locking shoulder in the direction of the 
axis A-A. As a consequence thereof the locking shoulder remains in 
its locking position. 

Further it will be appreciated that the width w (see figures 
3 and 5) depends upon a number of factors, such as the resiliency 
of the material of the pin element, the dimensions of the elements, 
and the required resistance against axial impacts. A suitable 
range of values from which the width w may be chosen is between 
0.2 and 1 .5 mm. 

The invention is net restricted to the application of a 
single pair of locking shoulders, although in the majority of 
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cases a single pair will be sufficient for the purpose of locking 
the coupling against loosening when impacts are exerted thereon. 

Also, the invention is not restricted to couplings having 
locking shoulders arranged between the co-operating conical screw 
threads and the free end of the pin element in the coupled 
position thereof. An arrangement wherein the coupling has locking 
shoulders in the coupled position thereof arranged between the 
co-operating conical screw threads 5 and 9 and the end shoulders 10 
and IT (see 'Figure 2) may also "be applied advantageously . 

If desired, the pin element may be provided with an annular 
groove 17 (see Figure 3) in combination with slits 20 (see 
Figure h) for obtaining the desired resiliency of the pin element. 
It will be appreciated that in case the pin element and/or the box 
element are sufficiently resilient for the purpose, the annular 
groove and/or the slits may be omitted. 

The end shoulders 10 and 11 and sealing ring 18, shown in 
Figures 2 and k, may be replaced by other suitable sealing members 
known per se and are therefore not described in detail. 
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CLAIMS 

1 . Coupling for interconnecting pipe sections for well drilling 
operations, comprising a pin element and a box element with 
longitudinal axes, the elements being provided with co-operating 
conical screw threads, annular locking shoulders and guiding means 
adjoining these shoulders, the shoulders locking the coupling in 
the coupled position thereof, and the guiding means co-operating 
with one another when the elements are screwed to coupling 
position to displace the locking shoulders relatively to each other 
in substantially radial direction with respect to the longitudinal 
axes of the elements, thereby allowing the locking shoulders to 
pass each other to the locking position thereof. 

2. Coupling according to claim 1, wherein the guiding means of 
the pin element and the box element are each formed by part of the 
surface of a cone having an apex positioned on the longitudinal 
axis of the pin element and the box element, respectively. 

3. Coupling according to claim 1 or 2, wherein the locking 
shoulders of the pin element and the box element are each formed 
by part of the surface of a cone having an apex positioned on the 
longitudinal axis of the pin element and the box element, 
respectively. 

U. Coupling according to claim 3, wherein the apices of the 
cones of the locking shoulders point away from the free end of the 
pin element in the locking position of the locking shoulders, and 
the apex angles of said cones are between 50 and 150 degrees. 

5. Coupling according to claim 1 or 2, wherein the locking 
shoulders are arranged in planes perpendicular to the longitudinal 
axes of the elements. 

6. Coupling according to any one of the claims 1-5, wherein the 
width of the overlapping part of the locking shoulders in the 
locking position is between 0.2 and 1.5 nrni. 
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7. Coupling according to any one of the claims 1-6, wherein the 
locking shoulder of the pin element is arranged "between the conical 
screw thread and the free end of the pin element. 

8. Coupling according to any one of the claims 1-7, wherein the 
5 inner surface of the pin element is provided with an annular 

groove enabling the locking shoulder of the pin element on the 
outer surface thereof to be displaced towards the longitudinal 
axis of the pin element. 

9. Coupling according to any one of the claims 1-8, wherein the 
10 end of the pin element is provided with slits running substantially 

parallel to the longitudinal axis of the pin element, the slits 
passing through the locking shoulder of the pin element. 

10. Pipe section for use in well drilling operations, provided 
at the ends thereof with a pin element and a box element of the 

15 coupling according to any one of the preceding claims. 
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